Abstract. Grey scale feature is not sensitive to the deformation and rotation in the image, and has good stability to detect similarity of image sequence. Using grey scale feature as object function, Election Campaign Algorithm considers the tracking windows as the effect ranges and focus center, the problem of video tracking converges to the optimal evaluation function to the central point. The focus center gets the feature different to the background and can be tracking the movement of the target. Random points around the focus center are generated to test the range of tracking window and determine the start point of focus center in the next image of the sequence. The simulation results show that the presented algorithm of video tracking is able to apply in real time, and the tracking performance is superior to conventional algorithms.
Introduction
Long time target tracking is a challenging task in the field of computer vision. In the process of target tracking, the tracking objects often disappear or occlusion, the object's angle or attitude change. The traditional tracking algorithm, but, does not have the target detection function, when the tracking target appeared again after the disappearance, it is easy to fail when the continuous movement of the target tracking.
The traditional tracking methods, such as optical flow method [1] , are assumed to have no complete occlusion or target disappear. They implement the tracking frame by frame. The research works on this kind of methods are currently focused on to extend the action time to improve the tracking speed and precision or to develop a more reliable method [2] . These studies are not directly used in the long time target tracking problem.
The long time target tracking problem requires the tracking algorithm has its own detection ability, so that when the tracking target is occluded or disappear it will not lead to tracking failure. The target can be detected again when it reappear and then be tracking [3] [4] [5] [6] . When the target disappeared in the camera view and appeared again, target appearance changes, detector training only by the initial target will lead to tracking error. Adaptive tracking method can solve the problem of target appearance changes in the tracking process. Such tracking methods can be roughly divided into two categories: the frame by frame update method [7] [8] [9] and the selection update method [8, 9] . The frame by frame update method updates the target model with the best tracking results at the current time. In the case of high tracking accuracy, this method can solve the problem of the change of the target appearance. However, if the tracking accuracy is not high, this method may also accelerate the failure of tracking. The selection update method considering the tracking results are not always correct. It updates the model only if the model is close to the target or the new data of supervised learning are integrated into the model [10] . The above view is a summary of the TLD (tracking-earning-detection) algorithm [11] . TLD algorithm is the unknown object tracking, detection and tracking algorithm based on the long learning algorithm, the robustness of the algorithm framework is very strong, with a strong learning ability to recover, but with a similar target around, TLD has poor tracking performance [12] [13] [14] .
In this paper, we use grey scale feature and position relation to detect the similarity of the tracking window and target model. The author uses the election campaign algorithm to find out the grey scale feature of random position and the position relation of them [15] . As an optimization process, the similarity of the tracking window should be detected and the target model update. When the tracking window and the target model are dissimilar, the model does not update. In the same time, the effect ranges of election campaign algorithm extend to detect more area around the focus center.
Grey Scale Feature of Images
Detecting of gray scale feature is not sensitive to the deformation and rotation of the target position in the image, and has good stability [16] . Set the image grey scale level is L (0 ~ l), the general l is 255. In order to speed up the computing and improve the real-time performance, the grey scale level is mapped to m level, such as m=8, which is divided into 8 levels. So, the grey scale level of point is calculated by the Eq. 1.
( , ) | * / | G r c x m l  (1) Corresponding, assuming that the grey scale level of surrounding points at the center point P(r,c), the objective function can be expressed as S(r,c), the sum of levels of points. As is show in Eq. 2.
So, the target localization problem in the process of comparing is transformed into the problem of the candidate target region which is the minimum value. When P(r,c)=S(r,c)-I(r,c) is close to 0, said the target and candidate regions are more similar; when P(r,c)>R, R is the evaluation criterion and in this paper we set R=n/2, n is the number of comparing points, said the target and candidate region are dissimilar. Fig. 1 shows the model of target and candidate regions, point (1, 2, 3, 4, 6, 7, 8, 9 ) is the points surrounding point 5, all together the sum of 9 points gray scale level, such as Eq. 3, is used as the evaluation criterion of the center point. 
After the criterion calculation of center points, the relation of center points is used as the fitness function of the optimization algorithm. Fig. 1 shows the relation model of center points. The numerical center of gravity of all the center points in target image can be found as the solid dot, hollow dots are center points. The relative position relation in target image is used when the same relation is detecting in the candidate image. 
Election Campaign Algorithm for Video Tracking
Election campaign algorithm (ECA) is an optimization algorithm simulating election process [17] . Election candidates influence the voters round them, the voter's support is in proportion to the distance between the candidates and the voters. The voter will vote to the candidate which he pefer the most. The sum of location coordinates of every voters supported the candidate powered by its contribution is a new location coordinates, which is named support focus, it is the next position of the candidate. Such computational cycle is done continually until the function finds the position of the highest support, which is the global solution of the optimization problems.
Set the Algorithm Parameters. Main parameters of Election campaign algorithm are:
• The number of candidates.
• The number of voters.
• The number of floating voters.
• Target accuracy.
Generate the Candidates and Calculate the Prestige of Them. Generated the define number of candidates in feasible solution field on the uniform distribution. Use the objective function to calculate the prestige of each candidate.
Calculate the Effect Range and Generate the Voters. If the target model update in the last image detection, the effect range does not change. When the stop condition is not reach, the range extends. The uniform distribution is employed to generate the voters in feasible solution field.
Compute the Investigate Mean Square of Candidates. Higher prestige of a candidate, smaller the mean square deviation of local voters, so that ECA is able to converge to local optimization solution rapidly and steadily.
Calculate the Supported of the Voters. The support of a voter is proportional to his prestige, and then the proportional constant will be reduced, so the prestige of a voter can used to denote the support of a voter directly. A voter may be influenced by several candidates; the voter should distribute his support to candidates proportionally on the magnitude of effect from candidate to voter.
Find the Support Focus of Candidates. A new position coordinate will achieve by means of summing the products of the support from the voters to the candidate and the position coordinate of the voters. It is named the support focus.
The support focus of a candidate is obtained by investigating, which depends on those voters whose distances to the candidate are nearer and the prestige is higher relatively. The next post of the candidate should be the support focus, where the candidate will have the higher support.
Calculate the Prestige of the Candidates and Compare the Prestige of the Voters with the Candidates. In order to jump out of local optimization solution and increase search rate, the prestige of candidates are compared to that of voters, if the prestige of a voter is higher than that of a candidate, the voter with higher prestige will substitute for the candidate and the that candidate of lower prestige will be eliminated in election.
Check Whether the Condition Is Reach. Check whether the condition is reach, otherwise return to step B to execute the period. Here, the condition could be the relative position relation in target image. Do that circularly until the highest support is not change. (5) is a very small number. Random rotation is set in the template as voters in ECA and the support focus in the previous ECA cycle is position to test more similar position. If the highest support is not change, the computations stop. When ECA stop, the candidate image is similar if Eq. 5 is workable.
Experiment and Result
Image set of Fig. 2 are few images in the test video 1 [18] , the tracking window are draw a frame round in the images. Fig. 3 shows the tracking window and the focus center, target model are gray scale feature levels and the relation of random points in the effect range and the focus center, all the random points are generated on the normal distribution around the focus center. Using Election campaign algorithm, the number of candidates define as 15, the number of voters is 20, the number of floating voters is 15, and the target accuracy is set as 2.5. The effect range is set as the radius of the tracking window, every tracking failure happens, the range extend to be 110% of the last range when target model is not update.
Conclusions
With the method of comparing the relation of gray scale feature levels, the similar area of target model can be detected. It is easier achievable and less computation then TLD algorithm, but has the similar principle. Election campaign algorithms for video tracking detect the similar image area similar to the target model, and in the same time update the model with selection. This is a potential solvent for long time target tracking. For future work, object function of the optimization process will be test in the detecting of the tracking window.
